VEHICLE IGNITION SYSTEM USING IGNITION 
MODULE WITH REDUCED HEAT GENERATION 



Related Application 

This application is a continuation-in-part 
application based upon prior filed copending, utility 
application Serial No. 10/283,015 filed October 29, 
2002. 

Field of the Invention 

This invention relates to the field of 
ignition systems for vehicles, and more particularly, 
this invention relates to ignition systems for vehicles 
using an electronic control module (ECM) , a distributor 
with a reluctor assembly, and an ignition module that 
switches ON and OFF the primary current to the ignition 
coil . 

Background of the Invention 

Electrical ignition systems are used in most 
automotive vehicles to create a high-voltage current 
(about 20,000 to about 40,000 volts or more) to a 
sparkplug and create an arc across the gap at the base 
of the sparkplug . This high- volt age current creates a 
strong spark that ignites the air/fuel mixture for 
combustion. The ignition system also controls the 
spark timing such that the spark occurs at the right 
time and in the correct cylinder. Although many 
different automotive ignition systems have developed 
over the last century, most ignition systems only 
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differ in the method or system used to create the 
spark. 

In the original electrical ignition systems, 
a mechanical system used simple breaker points as a 
5 switching mechanism to control a current flow through 
an ignition coil containing the primary and secondary 
winding circuits. Usually the primary winding of the 
ignition coil contains about 100 to about 150 turns of 
heavy and insulated copper wire. The insulation 

10 insulates the turns and prevents electrical shorts. A 
secondary coil winding contains about 15,000 to about 
30,000 or more turns of fine copper wire, also 
insulated, and typically wound around a soft iron core. 
Usually oil is used for cooling the coil and it 

15 provides a medium to protect the coil from the 

excessive heat generated by large current flows. Other 
cooling mechanisms can also be used. As current flows 
through the primary coil, a magnetic field is 
established. When the breaker points are opened, the 

20 current is shut off and the collapsing magnetic field 

induces a high voltage in the secondary winding that is 
released through a center coil tower to a rotor, which 
distributes spark through a distributor cap and high 
tension sparkplug wires to the proper sparkplug. 

25 Automotive electrical ignition systems have 

advanced over the years from simple vacuum advance 
mechanical systems to electronic systems. Modern 
ignition systems use distributorless (electronic) 
ignition systems (EIS) that replace prior mechanical 

30 and simple electronic ignition systems with computer- 
controlled spark advance. In a distributorless 
ignition system(DIS), a crankshaft timing sensor 
triggers the ignition system, which typically includes 
a Hall Effect magnetic switch activated by vanes on a 

35 crankshaft damper and pulley assembly. A signal is 
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generated corresponding to vehicle engine timing and 
RPM and transmitted to the distributorless ignition 
system (DIS) and a microprocessor that is part of a 
distributorless ignition system (DIS) electronic 
5 control assembly or module. A camshaft sensor can 
provide information on cylinder position for the 
ignition coil and fuel system. The distributorless 
ignition system (DIS) electronic engine assembly 
receives a signal from the crankshaft sensor and 

10 camshaft sensor and a spark signal from a computer of 
the vehicle to control the ignition coils, allowing 
them to fire in the correct sequence. The DIS 
electronic control assembly can also control engine 
dwell. An ignition coil pack can use multiple ignition 

15 coils and the DIS electronic control assembly controls 
the coils. 

The DIS ignition system and similar circuit 
components are commonly used on most modern automotive 
vehicles. Millions of earlier designed electronic 

20 ignition systems (EIS) , however, are still used on 

earlier vehicle models and are still operable, although 
many are now failing. These earlier electronic 
ignition systems still use a computer-controlled spark 
advance system and ignition coil having the primary and 

25 secondary windings. An electronic control assembly 

(ECA) , also called an electronic control module (ECM) 
in some applications, receives many sensor inputs and 
generates a spark output (SPOUT) signal in one type of 
system. Other types use a reluctor. The distributor 

30 has a typical multipoint or similarly designed rotor or 
armature, shaft assembly and a Hall Effect stator 
assembly mounted in the distributor that generates a 
profile ignition pickup (PIP) signal to the electronic 
control assembly (ECA) indicative of crankshaft 

35 position and engine RPM. An ignition module is formed 
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as a thick film integrated (TFI) module and has an 
integrated circuit within a module housing that is 
usually mounted on the distributor base. It receives 
the spark output (SPOUT) signal from the electronic 
5 control assembly (ECA) . The TFI module generates a 

control signal to the ignition coil and switches ON and 
OFF the primary current therein, typically using an 
insulated gate field effect transistor (IGFET) or 
similar switching device . 

10 A major drawback of these prior art thick 

film integrated (TFI) modules and similar ignition 
modules is the excessive production of generated heat 
resulting from the large duty cycle and constant ON 
operation when the TFI module generates signals to the 

15 ignition coil to fire the spark at proper timing 

intervals. Although the TFI module usually includes a 
heat sink to aid in absorbing excessive amounts of 
generated heat at low idle speeds and other automotive 
operations conditions, excessive heat is still 

20 generated, at the TFI module and ignition coil, 

possibly resulting in logic errors, signal transmission 
errors, and other automotive problems. 

It would also be advantageous to use the 
ignition system with a breakerless distributor, such as 

25 in an application having a reluctor assembly that 

includes a reluctor rotated by the distributor shaft. 
The reluctor interrupts a magnetic field of a permanent 
magnet, also known as a magnetic pick-up. 

30 Summary of the Invention 

The copending parent application serial no. 
10/283,015 advantageously incorporates a microprocessor 
within the ignition module for generating a control 
signal to an ignition coil and switching ON and OFF the 
35 primary current therein. A temperature sensing circuit 
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can be operative with the microprocessor such that the 
duty cycle or overall output current as applied to the 
control signal from the ignition module to the ignition 
coil is reduced for reducing the heat when a 
5 temperature threshold for the ignition module has been 
exceeded. 

Although the system can be used with 
different ignition pick-ups and sensor assemblies, the 
parent application discloses in one aspect a Hall 

10 Effect pick-up. In that system, an ignition system for 
the vehicle includes an ignition coil having primary 
and secondary windings for generating high-voltage 
signals to sparkplugs. An electronic control assembly 
(ECA) generates a spark output (SPOUT) signal. A 

15 distributor includes a Hall Effect stator assembly 
mounted therein that generates a profile ignition 
pickup (PIP) signal indicative of crankshaft position 
and engine RPM to the electronic control assembly 
(ECA) . The ignition module as a preferred thick film 

20 integrated (TFI) module receives the spark output 

(SPOUT) signal from the electronic control assembly 
(ECA) . The ignition module includes a microprocessor 
for generating a control signal to an ignition coil and 
switching ON and OFF the primary current therein. A 

25 temperature sensing circuit is operative with the 

microprocessor for reducing the duty cycle or overall 
output current or power as applied to the control 
signal from the ignition module to reduce the generated 
heat when a temperature threshold for the ignition 

30 module has been exceeded. 

The present invention advantageously is an 
ignition system for a vehicle, and more particularly, 
an ignition system having a distributor and a reluctor 
assembly or pick-up. The ignition system includes an 
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ignition coil having primary and secondary windings for 
generating high voltage signals to spark plugs. An 
electronic control module (ECM) , also sometimes 
referred to as an electronic control assembly depending 
5 on the application, generates a signal and the 
distributor having a rotatable reluctor assembly 
generates a signal. The ignition module receives a 
signal from the electronic control module and reluctor 
assembly, including an electronic spark timing (EST) 

10 signal and a bypass signal. The ignition module 

includes a microprocessor for generating a control 
signal to the ignition coil and switching ON and OFF 
the primary current therein and reducing the duty cycle 
as applied to the control signal from the ignition 

15 module to the ignition coil. 

In one aspect of the present invention, the 
ignition system includes an armature and shaft assembly 
mounted within the distributor. The ignition module is 
mounted on the distributor. A microprocessor can be 

20 operative for reducing the duty cycle from about 5% to 
about 15%. A temperature sensing circuit can be 
operative with the microprocessor for establishing a 
temperature control signal that is linear with 
temperature change in the ignition module. The 

25 microprocessor is also operative for determining a 

timing interval for switching ON and OFF the primary 
current within the ignition coil. The microprocessor 
can be operative for determining when an engine 
threshold has been exceeded by sensed processing engine 

30 operating parameters. The ignition module can also be 
operative for reducing the duty cycle after a 
temperature threshold has been exceeded and when the 
engine RPM of the vehicle has dropped below a 
predetermined number . 
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Brief Description of the Drawings 

Other objects , features and advantages of the 
present invention will become apparent from the 
detailed description of the invention which follows, 
5 when considered in light of the accompanying drawings 
in which: 

FIG. 1 is a block diagram of a typical thick 
film integrated (TFI) ignition system using an 
electronic control assembly (ECA) distributor with Hall 
10 Effect stator assembly and thick film integrated (TFI) 
module mounted on the distributor. 

FIG. 2 is a block diagram showing the basic 
signals passing between the TFI module and the 
electronic control assembly. 
15 FIG. 3 is another block diagram showing 

various signals that pass to and from the TFI module 
and showing ignition advance relative to the profile 
ignition pickup (PIP) and spark output (SPOUT) signals. 

FIG. 4 is a schematic circuit diagram of one 
20 example of a circuit used for the thick film integrated 
(TFI) module, and including a microprocessor and 
temperature sensing circuit operative with the 
microprocessor for reducing duty cycle or overall 
current or power as applied to the control signal from 
25 the TFI module to the ignition coil and reducing 

generated heat when a temperature threshold for the TFI 
module has been exceeded. 

FIG. 5 is another schematic circuit diagram 
similar to that shown in FIG. 4, but using an 8-pin 
30 microprocessor . 

FIG. 6 is a plan view of a reluctor-type 
distributor that can be used in the present invention. 

FIG. 7 is a block diagram showing various 
signals that pass to and from the TFI module, and more 



particularly, the bypass and electronic spark timing 
(EST) signals from an electronic control module (ECM) 
and the signals from the reluctor assembly when a 
reluctor-type distributor is used. 
5 FIG. 8 is a schematic circuit diagram of one 

example of a circuit that can be used with the present 
invention when a reluctor-type distributor is used. 

De-bailed Description of the Preferred Embodiments 

10 The present invention will now be described 

more fully hereinafter with reference to the 
accompanying drawings, in which preferred embodiments 
of the invention are shown. This invention may, 
however, be embodied in many different forms and should 

15 not be construed as limited to the embodiments set 

forth herein. Rather, these embodiments are provided 
so that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to 
those skilled in the art. Like numbers refer to like 

20 elements throughout. 

The present invention advantageously provides 
an ignition system and TFI module and a distributor 
that uses a reluctor assembly. The ignition coil has 
primary and secondary windings for generating high 

25 voltage signals to spark plugs. An electronic control 
module (ECM) generates a signal. A distributor has a 
rotatable reluctor assembly that generates a signal. 
An ignition module receives a signal from the 
electronic control module (ECM) and the reluctor 

30 assembly. The ignition module includes a 

microprocessor for generating a control signal to the 
ignition coil and switches ON and OFF the primary 
current and reduces the duty cycle as applied to the 



control signal from the ignition module to the ignition 
coil . 

In the present invention, a thick film 
integrated (TFI) module may receive signals from the 
5 electronic control module and distributor. In 

accordance with the present invention, the TFI module 
includes a microprocessor that is programmed for the 
engine (such as four, six, eight cylinder engines) and 
generating a control signal to the ignition coil and 

10 switching ON and OFF the primary current therein. A 
temperature sensing circuit can be operative with the 
microprocessor and operative for reducing the duty 
cycle or overall current or power as applied to the 
control signal from the TFI module to the ignition coil 

15 and reducing the generated heat when a temperature 

threshold for the TFI module has been exceeded. The 
present invention is especially applicable when the 
engine RPM is low, such as at idle speeds and below, 
and other low-speed engine operation where the amount 

20 of heat generation can be excessive. 

Referring now to FIG. 1, there is illustrated 
a block diagram of a typical thick film integrated 
(TFI) (type IV) electronic ignition system (EIS) 10, as 
one non-limiting example, used on thousands of 

25 different vehicles still in existence at the present 
time. A battery 12 provides the starting current and 
power at around 14 to about 15 volts to a starter relay 
14. An ON/OFF/Start (ignition) switch 16 is 
operatively connected to an "E"-core ignition coil 18, 

30 which in turn, is operatively connected to a 

distributor assembly 20 via a distributor cap 22. The 
sparkplugs 24 receive high-voltage current via high 
tension sparkplug wires 25 as illustrated. The 
distributor assembly 20 includes a multi-point rotor 30 
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and an ignition module, which in the illustrated 
embodiment is a non-limiting thick film integrated 
(TFI) module 32. The TFI module 32 is mounted on a 
distributor base 34. The TFI module includes a module 
5 housing with a substrate therein and having lead wires 
35 to the ignition coil 18 and an electronic control 
assembly (ECA) 36. The substrate can be adapted for 
surface mount technology. The distributor assembly 20 
usually includes an armature 20a and shaft assembly 20b 

10 mounted in the distributor base 34 with possibly the 
addition of appropriate washers, snap rings, octane 
rods, grommets, bases, o-rings and drive gears as known 
to those skilled in the art. 

Although the block diagram of FIG. 1 shows 

15 only one type of interconnection among the different 

ignition circuit elements, it should be understood that 
different ignition circuit elements can be connected in 
different combinations as suggested to those skilled in 
the art. The present invention is not necessarily 

20 limited to the illustrated components. This type of 
electronic ignition system 10 typically does not use 
centrifugal or vacuum advance mechanisms, but instead 
uses a Hall Effect stator assembly 38 (also known as 
the stator) that generates a profile ignition pickup 

25 (PIP) signal to the electronic control assembly 36. 

The profile ignition pickup (PIP) signal is processed 
by the electronic control assembly 36 and produces a 
spark output (SPOUT) signal that is transferred to the 
TFI module 32. ON and OFF current is switched by the 

30 TFI module 32 in the primary winding of the ignition 
coil 18. The interruption of the primary current in 
the ignition coil causes an open circuit, such that the 
collapsing magnetic field on the secondary coil 
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produces a high voltage from about 20,000 to about 
40,000 volts or higher. The high-voltage pulses are 
sent to the distributor 20, and its rotor 30 and 
distributor cap 22, which transfers the higher voltage 
5 to the sparkplugs using the high tension sparkplug 
wires for firing the sparkplugs. 

As shown in the block diagram of FIG. 2, the 
profile ignition pickup (PIP) signal is one of the many 
inputs to the electronic control assembly 36. All 

10 sensor data and information provided by the different 
sensor inputs are used to create the spark output 
(SPOUT) signal that signifies electronically the engine 
operating condition. This signal is forwarded back to 
the TFI module 32, which is operative and similar to an 

15 internal electronic switch. The profile ignition 

pickup (PIP) signal is generated by the Hall Effect 
stator assembly and is indicative of crankshaft 
position and typically engine RPM. The TFI module 32 
usually uses both of these signals for comparison and 

20 fires the ignition coil at proper timing intervals. 

FIG. 3 illustrates another block diagram of a 
TFI module 32 and shows the connectors 34, 36 for 
connecting to wires and receiving PIP and SPOUT signals 
that are input into the TFI module. A ground 

25 connection 38 can be connected to an insulated gate 

bipolar transistor (IGBT) as part of the TFI module 32. 
Positive and negative coil wires 40, 42 are connected 
to the ignition coil. A start signal is received from 
the ignition switch 16 and connects to positive battery 

30 voltage. The module 32 also includes a TFI ground 
point connection 44. The TFI module also provides a 
Hall supply voltage to the Hall Effect stator assembly 
via the Hall supply connection 45. 
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If the TFI module has power, is grounded, and 
receives a profile ignition pickup (PIP) signal from 
the Hall Effect stator assembly, there should be spark 
generation. The electronic control assembly (ECA) 36 
5 usually would not control spark until engine RPM is 
above about 350 RPM. Even when the spark output 
(SPOUT) signal is eliminated from the overall 
electronic engine control, such as by failure, a spark 
for firing the plug would still occur, but the 

10 electronic engine control and more particularly, the 
electronic control assembly would log a fault code. 
Some TFI modules 32 used on manual transmission 
vehicles could have a "push start" feature allowing the 
vehicle to be "push started". It is also possible to 

15 have a fixed octane adjustment mechanism, such as a 
control rod operative with a distributor advancing 
mechanism as known to those skilled in the art. 

As noted before, the profile ignition pickup 
(PIP) signal is generated by the Hall Effect stator 

20 assembly 38 to indicate crankshaft position and engine 
RPM. This PIP signal is fed to both the TFI module 32 
and the electronic control assembly 36. The Hall 
Effect stator assembly 38 is usually formed as part of 
a rotary vane cup in a distributor and receives the 

25 battery voltage and includes a signal returned through 
a processor. The Hall Effect stator assembly may 
include a voltage regulator, a Hall voltage generator, 
a Darlington amplifier, Schmidt trigger and an open 
collector output stage integrated in a single 

30 monolithic silicon chip as part of a pickup assembly. 
A signal is produced when a ferrous material passes 
through an opening and any flux lines decrease. A 
Darlington amplifier receives a sine wave signal that 
is generated by the Hall generator as part of the Hall 
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Effect and stator assembly. This signal is inverted by 
the Darlington amplifier, thus creating a high output 
when the signal is low, and a low output signal when 
the signal is high. A Schmidt trigger forms a square 
5 wave as a digital "high" signal to another switching 
transistor that is operatively connected to ground and 
in a loop back to the Hall voltage generator and 
regulator. 

The Hall Effect stator assembly can also 

10 include a Hall element with leads which are spaced from 
a concentrator with a permanent magnet. An output to 
the Darlington amplifier is high when a formed window 
on the armature allows the magnetic field to reach the 
Hall device. This corresponds to a switched ON 

15 condition. A signal is low to the Darlington amplifier 
in a switched OFF condition when a tab shunts the 
magnetic field away from the Hall device. Thus, any 
windows or openings in a gap between the Hall device 
and permanent magnet completes a magnetic path from the 

20 magnet, through the Hall device and back to the magnet. 
Thus, the Hall Effect stator assembly does not transmit 
a signal. When a tab enters the gap as known to those 
skilled in the art, an armature cuts the magnetic path 
and voltage drops. The switch is operative and signal 

25 is sent and switched ON and OFF as the armature 

rotates, opening and closing the magnetic path. This 
signal can be used by the electronic control assembly 
to determine the position of the crankshaft and the 
engine RPM and used by the TFI module to ensure engine 

30 operation when any SPOUT signal is terminated through 
error or damage. 

It is also known to have electronic engine 
controls that can use a signature profile ignition 
pickup signal when one tab is more narrow than other 
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tabs. This will provide a different signal to fuel 
injectors, and is useful for sequential electronic fuel 
injection ( SEFI ) systems where an injector is timed to 
coincide with the intake valve opening. 
5 It is also possible to use an ignition 

diagnostic monitor ( I DM) circuit as one of the inputs 
to the electronic control assembly from a negative 
terminal of an ignition coil. This can be used as a 
comparison reference and enable the electronic control 

10 assembly to determine whether any intermittent faults 
occur in the ignition primary circuit. When the 
electronic control assembly receives a profile ignition 
pickup (PIP) signal and transmits the spark output 
(SPOUT) signal to the TFI module, a signal can be 

15 observed by the I DM terminal at the electronic control 
assembly. This can allow greater diagnostic monitoring 
of the ignition coil signal. 

Referring now to FIG. 4, there is illustrated 
a schematic circuit diagram of one example of the types 

20 of circuit components that can be used in the thick 
film integrated (TFI) module 50 of the present 
invention. The TFI module 50 includes a module housing 
50a for mounting on a distributor base. The TFI module 
50 includes appropriate connector terminals for all 

25 SPOUT, PIP and power connections. Appropriate analog- 
to-digital conversion circuits are included as part of 
the microprocessor circuit. The TFI module 50 includes 
a thick film integrated circuit substrate 51 having 
surface mounted thereon a microprocessor 52, 

30 illustrated as a 20-pin, dual in-line package (DIP) . 

Although a 20-pin microprocessor with trade designation 
MC68HRC908 JK1 is illustrated, an 8-pin or other 
microprocessor could be used as long as the appropriate 
inputs, temperature sensing circuit, voltage reduction 
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circuit and other circuits for providing a control 
signal to the ignition coil with a reduced duty cycle 
or overall current or power. Other electronic 
components can be surface mounted thereon. The 
5 microprocessor receives a spark output (SPOUT) signal 
and profile ignition pickup (PIP) signal. The 
microprocessor will be programmed for operation based 
on vehicle and engine type, such as four, six or eight 
cylinder engines. In the illustrated embodiment, the 

10 microprocessor includes various signal pins 54 (labeled 
pins 1-20) and include an interrupt (IRQ1) pin, voltage 
and current supply (VSS and VDD) pins, oscillator pins 
(OSC1 and OSC2/PTA6) , various PTD and PTB pins, and an 
RST pin. The circuit includes a Jl terminal that 

15 connects to a battery B+ power terminal and a J2 

terminal that connects to the starter switch 16 and/or 
relay 14 (FIG. 1) depending on the current design 
chosen by those skilled in the art. 

The J3 terminal receives a spark output 

20 (SPOUT) signal from the electronic control assembly 26. 
The J5 terminal receives the profile ignition pickup 
(PIP) signal from the Hall Effect stator assembly 38 
and transfers it into a "Hall Out terminal, J4 . A Hall 
supply terminal, J6, connects to the Hall 

25 connection/power. Negative battery voltage (B-) is 

provided at terminal J7, which preferably connects to 
ground as illustrated and connects to the negative 
connection terminal of the ignition coil. The J8 coil 
terminal connects to the other coil connection. 

30 For purposes of description, the overall 

function of this circuit is first described followed by 
more-detailed description of circuit components and 
interconnections. As noted before, an 8-pin 
microprocessor can accomplish the function as 
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described, but would have different circuit connections 
as would be understood by those skilled in the art. 

The TFI module 50 generates a control signal 
to the ignition coil and switches ON and OFF the 
5 primary current therein. A temperature sensing circuit 
60 is operative with the microprocessor 52 and reduces 
the duty cycle or average or overall current or power 
as applied to the control signal from the TFI module to 
the ignition coil and reduces the heat generated by the 

10 TFI module when the temperature threshold for the TFI 
module has been exceeded. The microprocessor 52 is 
operative in one aspect of the present invention for 
reducing the duty cycle from about 5% to about 15%. 
The temperature sensing circuit 60 in the illustrated 

15 embodiment as a non-limiting example includes a 

temperature sensing resistor 62 and a reference diode 
64 that is connected in parallel with a capacitor 66 to 
establish a temperature control signal back to the 
microprocessor 52. This signal is preferably linear as 

20 temperature changes in the thick film integrated (TFI) 
module . 

As illustrated, a voltage reduction circuit 
70 is operatively connected to the starter terminal J2 
and reduces vehicle voltage from about 14 or 15 volts 

25 to about 5 volts for supplying the proper voltage to 
the microprocessor 52. The voltage reduction circuit 
70 includes an integrated circuit 72 as a translator 
circuit that is operatively connected to the starter 
terminal J2 and Zener diode CR2 in parallel with 

30 capacitor CI and C5, as illustrated. 

In the present invention, the microprocessor 
52 is operative for comparing the spark output (SPOUT) 
signal with the profile ignition pickup (PIP) signal to 
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determine a timing interval for switching ON and OFF 
the primary current within the ignition coil- The 
microprocessor 52 is also operative for determining 
when an engine threshold has been exceeded by 
5 processing engine operating parameters as determined by 
at least spark output (SPOUT) signals and/or profile 
ignition pickup (PIP) signals generated to the TFI 
module. The microprocessor 52 can be operative for 
reducing the duty or overall current or power cycle 

10 after the temperature threshold has been exceeded and 
when the engine RPM of the vehicle has dropped below a 
predetermined number, such as below idle speed, which 
could correspond to about 330 Hz operation, or even 
values as high as 5000 RPM or lower values such as 

15 about 1500 to about 2000 RPM. Typically, the 

microprocessor is programmed to cut back at idle speeds 
and below. Although the temperature threshold can 
vary,~ depending on circuit conditions, use of any heat 
sinks in the TFI module and associated factors, a 

20 typical threshold could vary from about 80 degrees to 
about 90 degrees Centigrade . 

As illustrated, the output from the 
microprocessor at PTD4 (pin 19) passes through a 
resistor Rll that provides the biased signal to the 

25 base of transistor Q2 . The collector output is passed 
as an input for module output transistor Q4, which 
provides the output to the ignition coil connected at 
terminals J7 and J8 . Module output transistor Q4 can 
be selected from different types of transistors, 

30 including in some examples an insulated gate bipolar 
transistor. The microprocessor allows greater signal 
control as compared to prior art devices, allowing 
inexpensive components, as compared to prior art 
devices, including a module output transistor Q4 . 
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Other resistors as illustrated provide appropriate 
voltage divider and other circuit resistances as 
necessary for the illustrated circuit operation. 
Transistor Q3 acts also to aid operation of module 
5 output transistor Q4 . 

The Hall supply terminal J6 is operative with 
the Hall Effect stator assembly for power supply and 
includes appropriate Zener diode CR1 and capacitor C4 
in a parallel circuit combination that is operative 

10 with resistors Rl and R2 . Transistor Ql is operative 
for amplifying the received SPOUT and PIP signals into 
the microprocessor at PTD5 (pin 18). Other capacitors 
and resistors are illustrated connected within the 
circuit for complete circuit operation and have values 

15 chosen for optimum circuit operation. 

The temperature sensing circuit 60 
establishes the temperature control signal to the 
microprocessor and is linear with the temperature 
change in the thick film integrated (TFI) module of the 

20 present invention. When a predetermined threshold is 
reached, such as 85 degrees C. as a non-limiting 
example, the duty cycle or overall power or current 
relative to the control signal to the ignition coil is 
reduced, for example, . by about 5% to about 15%, and in 

25 another example, by about 10% as non-limiting examples, 
for reducing heat generation at the TFI module. 

Referring now to FIG. 5, there is illustrated 
another embodiment of the present invention for the TFI 
module 50' that uses an 8-pin microprocessor under the 

30 trade designation MC68HC908QT2 . The same reference 
numerals as used in FIG. 4 are used in FIG. 5 (with 
prime notation) relative to the circuit components . 
The function of the circuit shown in FIG. 5 is similar 
to the function of the circuit shown in FIG. 4. The 



circuit of FIG. 5 also includes the translator circuit 
70 1 and the temperature sensing circuit 60 1 . The 
circuit also uses transistors Q1-Q4 as in FIG. 4. The 
microprocessor 52 1 includes eight signal pins 54 ■ , 
5 including a VDD pin 1, OSC pin 2, an OUT pin 3, an RST 
pin 4, a VSS pin 8, a PTAO pin 7 , a temperature (TEMP) 
pin 6 that is operative with the temperature sensing 
circuit 60 1 , and a signal-in interrupt (IRQ/IN) pin 5 
that receives the signal from the transistor Ql that is 

10 fed by SPOUT and HALL J 3 and J4 terminals. The 
connections J1-J8 are similar as in FIG. 4. The 
translation circuit 70 1 includes three capacitors CI, 
C2 and C5 as compared to the two capacitors of FIG. 4, 
i.e., capacitors CI and C5. The Zener diode CR2 is a 

15 10-volt Zener diode as in FIG. 4. Other circuit 
functions operate similarly. 

FIGS. 6-8 illustrate a reluctor-type 
distributor for an ignition system operative with the 
TFI module shown in FIG. 7 and an example of a circuit 

20 as shown in FIG. 8 that could be used for the present 
invention. The advance frequency can be about 110 Hz 
or 72 Hz as a non-limiting example. The TFI module can 
operate from either a distributor reluctor signal or 
from an electronic spark timing (EST) signal as an 

25 input. A low (zero volts or open) signal on a bypass 
input provides IC control to an output transistor from 
the reluctor input. A high (2.5-5.0 volts DC) signal 
on the bypass provides control to the output transistor 
from the electronic spark timing (ECM) input. In a 

30 "reluctor mode," the output dwell is controlled by the 
IC. In the "bypass mode," the output dwell times 
follows the electronic spark timing (ECM) input such 
that the IC output follows the EST input. For purposes 
of description, elements for the description of 
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elements in FIGS. 6-8 that are similar to elements in 
FIGS. 1-5 have common reference numerals. Otherwise, 
the numerals begin in the 100 series. 

FIG. 6 shows a plan view of a reluctor-type 
5 distributor 100 for a six cylinder engine showing an 

iron stator 102 on a moveable base plate. In this type 
of arrangement, a pick-up coil would typically be wound 
beneath this iron stator 102 on this moveable base 
plate. An iron rotor 104 could be keyed to the 

10 distributor shaft 106 and includes six teeth 108 for a 
six cylinder engine and a stator that are typically 
spaced 60° apart. A vacuum advance unit 110 could be 
linked by mechanical or other linkage 112 to the 
moveable base plate 102 and a pick-up coil 114 would 

15 have outputs 116 that lead to the ignition module. In 
operation, the rotor teeth 108 rotate past stator 
teeth. It is evident that a small air gap exists 
between the rotor teeth and the stator teeth. As the 
teeth pass closely every 60°, a magnetic flux through a 

20 pick-up coil increases and produces a voltage pulse of 
about typically 400 millivolts across coil leads. 
These pulses trigger the ignition module, which breaks 
the coil primary current. 

FIG. 7 is a block diagram similar to FIG. 3, 

25 but showing the TFI module 120 modified for use with 
the reluctor-type distributor. The ECM input would 
include a bypass signal 122 and an electronic spark 
timing (EST) signal 124. As evident there is no PIP or 
SPOUT input signal. The reluctor inputs are shown as 

30 P+ and P- . 

FIG. 8 shows a schematic circuit diagram of 
one example of a circuit that can be used as a thick 
film integrated (TFI) module, in accordance with the 
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present invention, and used with a reluctor-type 
distributor assembly. FIG. 8 is similar to FIG. 5 with 
some modifications and includes in this non-limiting 
example a microprocessor. A temperature sensing 
5 circuit (shown only in dashed lies at 136) could be 
operative with the microprocessor. This circuit can 
reduce duty cycle or overall current or power as 
applied to the control signal from the TFI module 120 
to the ignition coil and reduce generated heat when a 

10 temperature threshold for the TFI module has been 

exceeded. Key differences include an interface circuit 
with P+ and P- inputs from the reluctor assembly. 
There is also the bypass (BYP) input and the spark 
timing input (EST) . The EST input is high and the 

15 reluctor input could be low or open. This is an OR 
logic operation typically. The interface circuit 140 
shown in FIG. 8 is typically a reluctor to digital 
conversion. 

Examples of values for operation of the 

20 ignition system of the present invention using the 
distributor and reluctor assembly are as follows: 



Current Limits 



-40° 25°C 125°C 

25 5v 3.54 3.74 3.88 

lOv 4.82 4.94 5.06 

12v 5.32 5.42 5.54 

14v 5.82 5.90 6.00 



3 0 Coil Voltage 

20Hz 100Hz 
5v 318 224 

12v 370 378 

16v 384 388 

35 

Module Current 

Standby Operating 
5v 56 mA 50 mA 

12v 114 mA 107 mA 

40 16v 148 mA 140 mA 
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10 







Dwell Time (mSec) 








10Hz 


20Hz 


ouriZ lUUnz 


120Hz 


160Hz 


OV 


20.0 


13.4 


5.72 3.48 


A C\C\ 

4 . U U 


2 . 50 


8v 


17. 6 


13.8 


5.84 3.40 


3.16 


2 . 82 


lOv 


18.8 


14 . 6 


5.88 3.36 


2. 66 


2.34 


12b 


20.4 


14.6 


5.92 3.40 


2.44 


2.08 


14v 


18.0 


14.0 


5.80 3.40 


2.30 


1.98 


16v 


14.2 


14.2 


5.80 3.40 


2.24 


1.88 








Function 








Input Type: 


Reluctor 








Switch ON: 


.276 


Switch 


OFF: 




Tachout : 




REF 


Reverse 


: Pass 




OverVoltage : 


N/A 


UnderVoltage : 




Vsat : 




2.56V 


Load: 


1 




IC Used: 


MC7 907 6DW 







20 



Although the system and method of the present 
invention is illustrated for use with an electronic 
control assembly and TFI module, it should be 

25 understood that the microprocessor and any associated 
temperature sensing circuit and translator circuit can 
be used with other automotive devices where the duty 
cycle is reduced as applied to control signals from a 
module to the automotive device, such as an alternator 

30 or the ignition coil as shown in the drawing figures 
and explained above. This would reduce the heat 
generated by the devices when the temperature threshold 
forward device has been exceeded. 

Many modifications and other embodiments of 

35 the invention will come to the mind of one skilled in 
the art having the benefit of the teachings presented 
in the foregoing descriptions and the associated 
drawings. Therefore, it is to be understood that the 
invention is not to be limited to the specific 
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embodiments disclosed, and that the modifications and 
embodiments are intended to be included within the 
scope of the dependent claims. 



